Title: STATE-OF-DEVICE REMOTE MONITOR SYSTEM 08 3 P V 

Inventors: Takayuki HATTORI, et al. / i 

Atty Docket No.: 401573 -I^V / o/ 

' Leydig. Voit & Mayer. Ltd. 202-737-6770 ^ ^ ^/ 0 7^ ^ 






TitIe:^TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI. et al. 
Atty Docket No.: 401573 
Leydig. Voit & Mayer, Ltd. 202-737-6770 




FIG. 2 



START DETECTION 
WITH FIXED PERIOD 



COMMAND DETECTOR 
FROM CPU TO DETECT 



1 



OBTAIN STATE DATA 
BY DETECTOR 



-STEP 2-1 



-STEP 2-2 



CONVERT STATE DATA 
INTO DATA THAT CAN BE 
PROCESSED BY CPU 



—STEP 2-3 



STORE DATA IN MEMORY 



—STEP 2-4 



>RE^"\ STEP 2-5 

TDATAALREAD 

JDBTAINEDF FROM ALL 

J)ETECTORa 
? 

YES* 



TRANSMIT DATA VIA 
COMMUNICATION LINE 



—STEP 2-6 



SAVE DATA IN 
MAINTENANCE TOOL 



—STEP 2-7 



DIAGNOZE ELECTRIC 
MOTOR BY 
ANALYZING DATA 



—STEP 2-8 



DISPLAY 
DIAGNOSED RESULT 



-STEP 2-9 



Title:^TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydig. Voit & Mayer. Ltd. Z^yi-lZl-^llO 





Ti«e: ^TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



C3 
£3 

01 

C3 
SI 



PJ 

a 




2gi 



CO 



2b1 


CTOR 


CN 
JD 
CM 


CTOR 




ELECTRIC 
MOTOR 


CM 

V 


DETE 


CM 

V 


DETE 







CM 

u 



Title: STATE-OF-DEVICE REMOTE MONITOR SYSTEM 

• Inventors: TakayukI HATTORI, et al. 
Atty Docket No.: 401573 
Leydig. Voit & Mayer, Ltd. 202-737-6770 






Title: STATE-OF-DEVICE REMOTE MONITOR SYSTEM 

• Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydig, Voit & Mayer, Ltd. 202-737-6770 




Title: STATE-OF-DEVICE REMOTE MONITOR SYSTEM 

• Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydig, Voit & Mayer, Ltd. 202-737-6770 







1 


—1 




q-q: 














Q3 





.1^ 




oQ 

o- 

00 



i-0 




CO 



8S8 



CN 



CO. 

eg 



LU 

-J 
-J 
o 



o 
o 

CO 
CN 



o 



LU 



8 



00 
CO 



Q. 
O 



oco> 



so 
CN4&5^ 



CN 
CN 



V 



CO 



on 
a. 
O 

o 



CM 



so 
c\j&;^ 

COSi^ 



P 



o 

LU 



LU 
O 



CN 
CNI 



COCLO 



o< 

Q-O 

O 

CO 



CNJ 



CN 






o 


1 

CNJ 


P 

o 






CN 


LU 




oP 


V 


DET 









Title: STATE-OF-DEVICE REMOTE MONITOR SYSTEM 

• Inventors: Takayuki HATTORI. et al. 
Atty Docket No.: 401573 
Leydig, Voit & Mayer. Ltd. 202-737-6770 





Title: STATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydig. Voit & Mayer, Ltd. 202-737-6770 




Trtle 



STATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydlg. Voit & Mayer, Ltd. 202-737-6770 





5y 

oQ CO 

CNJ 









CO 




OBILERECOR 
ERMINAL 




PHS 


J 

f 


PHSBASE 
STATION 













on 




Title^^/ 



TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et aL 
Atty Docket No.: 401573 
Leydig, Voit & Mayer. Ltd. 202-737-6770 



< 

LU 

a: 
< 



LU 
LU 

< 
CNJ 



in' 



LAY 




I 

OLo: 


DISPI 
UNIT 




MANI 
LATO 



.in 
in 




mo 

CLO 
CO 

OD'" 




CD 



CO 



3oS 



3 
CL 

o 



a: 

LU 

-J 
_i 
o 

a: 



o 
o 

CO 



» I LE- 

O^LU 



coz^ 



CNJ 
CN 



V 



o8 



CvJ 



ijj<t 

co^ise 



^1 ^1 



DETECTION 
SIGNAL CON- 
VERTER 






CTOR 




1 


DETE' 



CM 



CO 

< 
o 

LU 

5 
o 

CL 
CO 



LU CNJ 



CO 



CSI 



Sty 

o< 
Vo 

CO 



Of 

o 

lU 

h- 

LU 

o 



CN 



O 

LU 
I- 
LU 
O 



O 

oP 
Lu:s 



CNJ 



e: ^TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI. et al. 
Atty Docket No.: 401573 
Leydig, Voit & Mayer. Ltd. 202-737-6770 



c 
J 

c 

r 

J 

] 

0 

c 

r 
I 

4 



LAY 




clq: 


CLI- 










IS 









o 
< 



in 



Q<ca_ 



CO 




o 
in 



:sS^ 

8g8 




c 
J 
c: 
c 

5 

L 
0 

u 
c 

I 

5 



CM 
C\J 



V 



a: 
o 

O 
LU 

LU 
Q 





d 


CNJ 
1 


o 


1- 


CN 


o 


C\J 


LU 




H- 


V 


LU 




Q 



o 

oP 



CNJ 

U 



Title: ^TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



FIG. 13 



START DETECTION 
WITH FIXED PERIOD 



CONFIRM CONNECTION 
OF COMMUNICATION LINE 

BETWEEN CPU AND 
MAINTENANCE TOOL, AND 
ESTABLISH CONNECTION 
IF NOT CONNECTED 



—STEP 13-1 



COMMAND DETECTOR 
FROM CPU TO DETECT 



1. 



—STEP 13-2 



OBTAIN STATE DATA 
BY DETECTOR 



-STEP 13-3 



CONVERT STATE DATA 
INTO DATA THAT CAN BE 
PROCESSED BY CPU 



—STEP 13-4 



TRANSMIT DATA VIA 
COMMUNICATION LINE 



SAVE DATA IN 
MAINTENANCE TOOL 



-STEP 13-5 



-STEP 13-6 



'ARE^\ STEP 13-7 
"DATAALREAD 
^OBTAINEDF FROM ALL 
JDETECTORa 

9 

yes' 



DIAGNOSE ELECTRIC 
MOTOR BY 
ANALYZING DATA 



—STEP 13-8 



DISPLAY 
DIAGNOSED RESULT 



—STEP 13-9 



Title: ^TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydig. Voit & Mayer, Ltd. 202-737-6770 




FIG. 14 



START DETECTION 
WITH FIXED PERIOD 



START DETECTION 
BY MANUAL OPERATION 



1 t 



J 



CONFIRM CONNECTION 
OF COMMUNICATION LINE 

BETWEEN CPU AND 
MAINTENANCE TOOL. AND 
ESTABLISH CONNECTION 
IF NOT CONNECTED 



—STEP 14-2 



J— 

STEP 14-1 



COMMAND CPU 
FROM MAINTENANCE 
TOOL TOD DETECT 



—STEP 14-3 



COMMAND DETECTOR 
FROM CPU TO DETECT 



1 



-STEP 14-4 



OBTAIN STATE DATA 
BY DETECTOR 



—STEP 14-5 



CONVERT STATE DATA 
INTO DATA THAT CAN BE 
PROCESSED BY CPU 



—STEP 14-6 



TRANSMIT DATA VIA 
COMMUNICATION LINE 



SAVE DATA IN 
MAINTENANCE TOOL 



-STEP 14-7 



-STEP 14-8 



'ARE"\ STEP 14-9 

TDATAALREAD 

JOBTAINEDF FROM ALU 

JDETECTORS. 
? 

YES* 



DIAGNOSE ELECTRIC 
MOTOR BY 
ANALYZING DATA 



DISPLAY 
DIAGNOSED RESULT 



-STEP 14-10 



■STEP 14-11 



Title: STATE-OF-DEVICE REMOTE MONITOR SYSTI 
Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



FIG. 15 



STEP 15-12 

? 



CHANGE CALCULATION 
PERIOD BASED ON 
MAINTENANCE JUDGEMENT 
FROM DIAGNOSED RESULT 



STEP 15-11 



CALCULATE DETECTION 
PERIOD FROM DATA 
ACCUMULATED 
IN MAINTENANCE TOOL 



START DETECTION 
WHEN PERIOD COMES 



STEP 15-1 



STEP 15-2 

L 



CONFIRM CONNECTION 
OF COMMUNICATION LINE 

BETWEEN CPU AND 
MAINTENANCE TOOL, AND 
ESTABLISH CONNECTION 
IF NOT CONNECTED 



STEP 15-3 
L 



COMMAND DETECTOR 
FROM CPU TO DETECT 



STEP 15-4 

L 



OBTAIN STATE DATA 
BY DETECTOR 



STEP 15-5 

L 



CONVERT STATE DATA 
INTO DATA THAT CAN BE 
PROCESSED BY CPU 



STEP 15-6 

L 



TRANSMIT DATA VIA 
COMMUNICATION LINE 



STEP 15-7 
__L 



SAVE DATA IN 
MAINTENANCE TOOL 



NCT 



ARE^\ STEP 15-8 
'DATAALREAD 
JOBTAINEDF FROM ALL 
JDETECTORS 

7 



YES 



STEP 15-9 

L 



DIAGNOSE ELECTRIC 
MOTOR BY 
ANALYZING DATA 



STEP 15-10 





DISPLAY 




DIAGNOSED RESULT 



TitlejSTATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Jflk Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydig. Voit & Mayer. Ltd. 202-737-6770 



Q.I- 



UJ 

o 



o 
in 



CO 

in*' 



ops 

igi 



(J) 
in" 



CO 

in"" 



3 

CLQC 



in 
in 



1 1 II 1 It I 



in^ 



E 

I ^ 



UJ 



CLXCO 



Q.OO00 



CM"- 



o 

O LU 




< 



UJ 
O 

zcr 

LULU 

Hi*: 

-11 




LULU 

sii 



CO 
LL 



Title: STATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydig. Voit & Mayer. Ltd. 202-737-6770 



FIG. 17 



|,4 

□ 

m 

£3 
CI 

m 

PJ 

H 

m 
w 



START DETECTION 
WITH FIXED PERIOD 






COMMAND DETECTOR 
FROM CPU TO DETECT 








OBTAIN STATE DATA 
BY DETECTOR 




STEP 17-3 

/ 


CONVERT STATE DATA 
INTO DATA THAT CAN BE 
PROCESSED BY CPU 




STEP 1 7-4 


STORE DATA IN MEMORY 



—STEP 17-1 




NO 



STEP 17-5 

'ARE^ 
TDATAALREAD^ 
JDBTAINEDF FROM ALL. 
JDETECTORS^ 

9 



YES 



STEP 17-6 
I 



TRANSMIT DATA VIA 
COMMUNICATION LINE 



STEP 17-7 



SAVE DATA IN 
MAINTENANCE TOOL 



STEP 17-8 
I 



DIAGNOSE ELECTRIC 
MOTOR BY 
ANALYZING DATA 



YES 







END 



CALL UP MAINTENANCE 
WORKER CLOSEST 
TO ELECTRIC MOTOR 



STEP 17-11 



DISPLAY 
DIAGNOSED RESULT 



—STEP 17-9 



TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 



Leydig, Voit & Mayer, Ltd. 



202-737-6770 



3 

Q-QC 



in 



o 
in 




Q-OQOD 










o 

LUCI 








Q.mco 





CO*" 



\ 


MOBILE 

RECORD 

TERMINAL 


Q-XCO 





111 
o 
z 
< 

zee 

LULU 

in<9 



00 

li- 



Title: 



STATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et aL 
Atty Docket No.: 401573 
Leydlg. Voit & Mayer, Ltd. 202-737-6770 



FIG. 19 



START DETECTION 
WITH FIXED PERIOD 






COMMAND DETECTOR 
FROM CPU TO DETECT 






OBTAIN STATE DATA 
BY DETECTOR 






CONVERT STATE DATA 
INTO DATA THAT CAN BE 
PROCESSED BY CPU 






STORE DAJA 


i IN MEMORY 



NO 



ARE 
)ATAALREAD> 
JDBTAINEDF FROM ALL. 
JDETECTORS^ 
? 

"yes 



TRANSMIT DATA VIA 
COMMUNICATION LINE 



SAVE DATA IN 
MAINTENANCE TOOL 



DIAGNOSE ELECTRIC 
MOTOR BY 
ANALYZING DATA 



DISPLAY 
DIAGNOSED RESULT 



STEP 19-1 




NO 



YES 







END 



CALL UP MAINTENANCE 
WORKER CLOSEST 
TO ELECTRIC MOTOR 



-STEP 19-2 



ACCESS MAINTENANCE 

PROCEDURES IN 
MAINTENANCE TOOL BY 
MAINTENANCE WORKER 



-STEP 19-3 



DOWNLOAD MAINTENANCE 
PROCEDURES 



—STEP 19-4 



CONFIRM MAINTENANCE 
PROCEDURES 
ON TERMINAL, AND 
PERFORM MAINTENANCE 

OF ELECTRIC MOTOR 



—STEP 19-5 



Title: STATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI. et al. 
Atty Docket No.: 401573 
Leydig, Voit & Mayer. Ltd. 202-737-6770 



CLI- 
Q3 



ID 

CLCC 
P 



in 

lO 



LU 
O 



o 
in 



UJ 














m 













LU 
2 



)OG0 



T — 3^ 



CVJ 
CM 




CTOR 


CM 

1 

C\J 


CTOR 


cvl'"^ 


ELECTRIC 
MOTOR 


DETE' 


CM 

V 


DETE 







CO 




03 
00 


ujO 




MOBILI 
TELEPI 
BASES 












iONE 
TATION 






MOBILE 
TELEPI 

DACC C 

BASES 





CO 

gaii 



LU 
O 

< 

zee 

LULU 

in<5 
coS§ 




LU 
O 

< 

LULU 

in<o 
coS^ 



CVJ 

d 



Title: ^TATE-OF-DEVICE REMOTE MONITOR SYSTJ 
Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydig, Voit & Mayer, Ltd. 202-737-6770 



LAY 




i 


OLl- 












az3 







LO 





CO LO 



a: 
O 



ZD 
Q. 
O 



LU 
—I 
—I 

o 
a: 



o 
o 

CO 



go 

QCO> 



oco> 



CM 





oc 




a: 




o 


CN 


o 
\- 


1 

CM 


}- 
o 


1 

CM 


o 


CM 


UJ 


CM 


LU 


V 


DET 


V 


DET 



CLO ^ 



CO 




luq: 

11 
SI 



i 

LU 
LU 

a 



LO 



Title: ^TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydig, Voit & Mayer, Ltd. 202-737-6770 






a: 

LU 

—I 
o 



o 

o 

CO 



CsJ 

eg 



08 



0 = 



. CVJ 



o 

h- 

O 
LU 
h- 
LU 
Q 



CVJ 



0< CM 
0.0 ' 



CO 




Luo: 

11 

"2 





a: 






CSJ 
1 


TO 




CL 


CVJ 


0 






CN 


LU 






V 


DET 









CO 



J 



Title: ^TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI. et al. 
Atty Docket No.: 401573 
Leydig. Voit & Mayer. Ltd. 202-737-6770 



CO 




CM 


tr 

LU 


d 


</) 


UL 






i35 

OC 
< 

CO 
LU 
X 



OQtJJ' , 

CLOOCX) 



CM 



oo 




T 

CO 



Title: ^TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et al. 
Atty Docket No.; 401573 
Leydig. Voit & Mayer. Ltd. 202-737-6770 



# 



3 

cc 
< 



2 

o 
o 

LU 
O 

< 

LU 

< 
IE 
00 



in' 



3 

Q-GC 



in 
in 



UJ 

o 

LU 



o 
in 



CM 
CO' 



CM 

in" 




lis 



CO 



\1 



li 



in~ 



o 

I i 

o£2o 

OCOO 



Q.OO00 



cr 

LU 
CO 
ZD 



CC 

< 
a. 

CO 
LU 
X 



CVJ^ 



o 
HO 

CM 




OO 
oo- 



T 



Title:^TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et al. 
_ Atty Docket No.: 401573 

Leydig. Voit & Mayer, Ltd. 202-737-6770 




LAY 




3 

Q-CC 


a.H- 












03 






CM" 



o<2o 



in 
cvj 



CVJ 



DC 
LU 
—I 
-J 

o 



o 
o 

CO 
CM 



o 



DlOCO 



3 

a. 
o 



C\jSg 



CVJ 
CVJ 



CVJ 



so 

CVlSg 
CO^i< 



CVI 



CVJ 



yap 

CVJ 




CTOR 


CVJ 

1 

<N 


CTOR 




o 


DETEi 


CVJ 

\ 


DETE 




ELEC 
MOT( 



/ CO 

CO 


iONE 
TATION 




MOBILI 
TELEP! 

BASES 



CO 



1^ 

m 

CO 




X3 
CO 

CO" 




DCS 

mo 

COSh- 



LO 
CM 

LL- 



Title: ^TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et at. 

Atty Docket No.: 401573 l|V 
Leydig. Voit & Mayer, Ltd. 202-737-6770 



CD 
C\J 

O 
LL 



iS5 

oc 
< 



o 
o 

LU 
O 

z 
< 

LU 
h- 
2 

<i 
00 



111 
LU 

o 
< 

< 

CM 



tr 

LU 
CO 



S5 

< 

Q. 
(/) 
LU 
X 



in* 



Q3 





t 






Q-DC 




MANI 
UTO 



in 



LU 

O 



O 

to 




ccQuj 

LU 

OQ 

0.0000 



Ij0 



o 



lO 

CVJ 



CO, 
CVJ 



OC 
LU 
_l 

o 
cc 
I- 

o 
o 

CO 
CNJ 



o 



3 
Q. 
O 



is 



CVJ 
CO 



CVJ 
CVJ 

VI 



CVJ 



cvjfeg 



R 

O 

}i! 

UJ 

o 



CVJ 



CM 



il 

82 




CVJ 
1 

CVJ 


CTOR 


cvl^ 


o 


CVJ 

V 


DETEi 




ELEC 
MOT( 



T 

CO 



Titie:^TATE-OF-DEVICE REMOTE MONITOR SYSTEM 
Inventors: Takayuki HATTORI, et al. 
Atty Docket No.: 401573 
Leydig, Voit & Mayer. Ltd. 202-737-6770 




